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To all whom 4t may concern:
Be it known that I, GEORGES CRINER, of
Paris, in the Republic of France, have invent-

ed a new and useful Improvement in Steani-

Boiler and other Furnaces, which improve-

ment is fully set forth in the following specifi- |

cation.

This invention has for its object to improve
the combustion in boiler and other furnaces,
80 a8 to render them smoke- consuming and
economical of fuel. ™Mo accomplish this result
the highest possible temperature is produced
In or near the fire-chamber, and the complete

combustion of the gases from the fuel is se-

cured by intimately mixing them with air in
excess before they come into contact with the
boiler or other apparatus, or with the mate-

rial to be heated, and while they are still hot

enough toinsure that all combustible products
are consumed. The grate is placed under an
arch of refractory material, as has been done
before in certain cases; but in the present in-
vention this arch is provided with an outlet,
by which the gases from the fire.chamber are
conducted into a mixing-flue, also of refractory
material, wherein they are thoroughly com-
mingled and burned before being cooled by

contact with the apparatus or material to Le

heated. ‘_

The burning-flue may be varied in form and
arrangement.

The invention can be employed as well in
modifying existing furnaces as in building new

ones, the same means in principle being adopt-

ed in all cases, but the details being changed
as circumstances may require or render it ex-
pedient. . ' |
The accompanying drawings, which form a
part of this specification, illustrate furnaces
constructed in accordance with the invention.
Figures 1, 1*s, 2, 3, 4, and 4" represent dif-
ferent forms of boiler - furnaces in which the
products of combustion pass over the boiler.
Figs. 1, 2, 3, and 4 being longitndinal sec-
tions through the fire-chamber, and Figs, 1V
and 4" transverse sections. Fig. 5 is a longi-
tudinal section through the fire-chamber and

“boiler-furnace of a tubular boiler. The remain-

Ing figures represent otherarrangements, Figs.

i

thus materially assisting combustion.

tions; Kigs.6s,8Ys and 11 transverse seetions,
and Figs. 6tr, 748 and 11t horizontal sections.

A’1s an arch of refractory material, which
forms a roof to the fire-chamber and aidsin re-
taining the heat therein. |

A?Alareadditional arches; BOD E, themix-
ing or combustion flues; G, the fire-grate; H, a
chamber to receive solid particles carried over
1in the draft; I,the steam-boiler; R R/, ports for
inspection purposes. The ports R R/ are to be
closed during the operation of the furnace by
suttable doors, which are or may be provided
with plates of glass or mica.

Referring to Figs. 1 and 1%, the fire-chawm-
beris made of sufficient depth to accommodate
between the grate and -boiler the two arches
A’ A?, which project from front and rear re-
spectively, and overlap so as to form a tortu-
ous-flue.

In Fig. 2 there is an additional arch, A3,

November 4, 1880, in

6, 7, 8,9, 10, and 11"s being longitudinal see- o
| : 5

55

60

70

whereby the length and number of turns in the |

fine are increased.

The lower arch, A’, forms a roof to the fire-
chamber,and projecting over the grate reflects
or reverberates the heat back upon the fuel and
aids in keeping it at a very high temperature,
After
escaping from the fire-chamber the gases pro-
ceed through the tortuous burning-flue B C I
& and become thoroughly mixed before reach-
ing the boiler 1.

The length of the flue can be increased with-
out deepening the fire-chamber by forming
sald flue partly in one of the walls of the said
chamber., In Fig. 3 it 1s formed partly in the
rear wall, and in Figs. 4 and 4 in one of the
side walls. |

To 1ncrease the useful effectof the apparatus
obstructions may be placed in the mixing-flue,
so that the gases are compelled to pass over

30

00

or around them, and thus become thoroughly

commingled, at the same time that they are
kept longer in contact with the arch A’, form-
ing the roof of the fire-chamber. These ob-

i structions may be projections a from the arches

A’ A? alternately, and extending entirely or
partially across the flue, as shown in Fig. 5, or

columus, as in Figs. 6 and 7, the columns be-

95 -
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ing preferably arranged in rows, with the col-
amns in one row opposite the spaces in adja-
cent rows. ' '

The arrangement represented in Fig. 6 will
be readily understood by reference to Figs. 6
and Tter, and that shown in Fig. 7 by reference
to Fig. T, |

The chamber H (represented in Fig. 7)1s de-
signed to receive anycinders that may be car-
ried out of the fire-chamber. It is closed by
the valve R”. __

The number, size, and disposition of the col-
umns in the mixing-flue are varied according
to the special circumstances of the case, those
being adopted which are best adapted to the
nature and quantity of fuel employed and the

position which the furnace is to occupy. With

very gaseous fuel the columns should be more
numerous than when fuel that is less gaseous
is used. If the arches A’ A”are close together
the eolumns or obstructions should be placed
a greater distance apart, so as to insure a suf-
ficient space for the passage of the products of
combustion. Theexamples already given will,

however, suffice to indicate the manner in:

which the columns or obstructions are to be
arranged. | -

It is not essential that the lower arch, A,
should extend entirely over the fire, for it it
does not the upper arch, A2 will serve as a
part of the roof and will aid 1n retaining the
heat in the fire-chamber. It is sufficient that
the lower arch should be extended so as to
furnish a mixing-flue of suitable length; and
in cases where it would be difficult to obtain
the desired length of flue between the arches
A’ and A? columns are also placed above the
arch. This constructionisrepresented in Figs.

8 and 8"s, wherein there are only two rows of

columns between A’ and A? and four rows ar-
ranged, as shown in Fig. 7%, above the arch A~
When the grate cannot be lowered sufficiently
to introdace two arches the flue is formed be-
tween the facing and the only arch that can
be used.

Although the flue can be enlarged by 1b-
creasing at thispoint the depth of thearchand

providing it with obstructing-columns, the re-

Lo

55

6o

65 the flue at b, holes are made through the back, | spanning

sults are not very perfect, and can be improved
by placing the columns over the arch, as be-
fore indicated, or by piercing the arch at vari-
ous points to produce eddies in the current of
the gas. In similar circumstances an auxil-
iary flue can be placed behind or at the side
of the fire-place. In Fig. 10 a disposition of
this kind is represented. The partition a,
made of any suitable refractory material, forces
the products of combustion to pass through
the auxiliary flue b ¢ d ¢, the walls of which are
provided with projections that obstruct the
free passagé of the said products. “The par-
tition may be fixed or movable, and fitted
more or less tightly against the boiler. To1in-
sure their combustion from their entranceinto

as indicated at x y 2, from suitable points
above the grate, except where oas-yielding
coals are to be used, and where it is not possi-
ble to lower the grate, in which case the arch
can with less inconvenience be dispensed with.

For external fire-chambersin which the grate
cannot be lowered, and in all kinds of Inter-
nal fire-places, application is made of the in-
vention by a use of the fire-chamber at the
side or below the boiler. The disposition will,
of course, vary according to circumstances,
but in all cases the system herein indicated 18
employed, and the conditions best adapted to
insure combustion are attained by the use ot

‘the arch of refractory material, and the flue,

also of refractory material, not apt to cool the
gases, and provided or not with columns or
other obstructions.

In the furnace shown in Figs. 11, 11¥¢, and
11ter, the combustion-flue, which can be pro-

“vided with obstructionsto the flow of the gases,
ends in the flue E, which may be horizontal,

inclined, or curved, and of any desired length
to deliver the products of combustion under
the boiler, into a superheating-receptacle, or
into any heating apparatus.

In Fig.9the fire-chamberisbelow the boler,
the flue B C D E is vertical, and delivers into
the boiler-flues. o |
~ The grates in the boiler-flues, which are or-
dinarily employed in the type of boiler repre-
sented, are dispensed with. -

The foregoing illustrations will, it 18 De-
lieved, sufficiently indicate the nature of the
invention and the mannerof applying the same
in various circumstances.

It will be readily understood that in fur-
naces with large interior fire-chambers the in-
vention can be applied with or without low-
ering the grate by an interior construction
analogous to those represented in Figs. 1, 2, 5,
7, and 8, for example. |

" In the case of furnaces for steamboats and
locomotives the principles hereinbefore ex-
plained are made use of. Sufficient space must,
of course, be provided for the desired modi-
fication or addition.

The invention is not limited to boiler-fur-
naces for generating steam, but is applicable
generally to all cases where a receptacle 18 to
be heated in order to heat, melt, vaporize, or
distill any substance whatever.

Having now fully described my said 1nven-
tion and the manner in which the same 18 or
may be carried into effect, what I claim 18—

1. The combination of a steam-boiler or 8imi-
lar receptacle, a fire-chamber, an arch span-
ning the said chamber, one or more additional
arches, and a mixing or combustion flue formed
wholly or partly in the furnace-walls and ex-
tending from the fire-chamber between the said
arches to the steam-boiler or other receptacle,
substantially as described.

2. The combination of two or more arches
the fire-chamber and arranged to
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leave a flue between them and the columns ot being arranged as explained, so that the pro-

other obstructions in said flue, substantially
as described.

3. The combination, with the fire-chamber
and one or more arches spanning said cham-
ber, of the columnsorotherobstructionsabove
sald arch or arches, substantially as described.

4, The combination, with a fire-chamber,
arch spanning the same, and flue leading from

the chamber, of an auxiliary flueforming a con- |

tinuation of said flue and being with or with-
out columns or other obstructions, said flue

ke

ducts of combustion pass over the upper sur-
tace of the arch on their way to the auxiliary
flue, substantially as described.

In testimony whereof I have signed this
specification in the presence of two subseribing
witnesses.

(x. CRINER.

Withesses :
H. DE LAVIS,
(. DUPONT.
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